MHz;
19 F: 377 MHz) spectrometer. Chemical shifts are reported as parts per million (ppm)
downfield from the Me 4 Si resonance as the internal standard for both 1 H and 13 C NMR spectroscopies and CFCl 3 as the internal standard for 19 F NMR spectroscopy. Electrospray ionization (ESI) mass spectra were measured on a Agilent LC/MS ion-trap mass spectrometer using 1 : 1 MeCN : H 2 O as the mobile phase. Fast atom bombardment (FAB) mass spectra were measured on a Waters 70-SE-4F mass spectrometer. The synthesis of 1-azido-11-undecanethiol [1] (2) and lissamine rhodamine alkyne [2] (7) have been described elsewhere. Azide terminated SAMs on glass were prepared as published previously. [2] Synthesis of Ferrocene Alkyne (5): 5-Hexyn-1-ol (1.410 mL, 13.04 mmol) and then dicyclohexylcarbodiimide (0.987 g, 4.78 mmol) were added to a solution of ferrocene carboxylic acid (1.001 g, 4.347 mmol), 4-dimethylaminopyridine (0.027 g, 0.217 mmol), and 4-(dimethylamino)-pyridinium p-toluenesulfonate (0.068 g, 0.217 mmol) dissolved in dry methylene chloride (45 mL) and the solution was stirred at ambient temperature under N 2 for 12 h. The crude reaction mixture was filtered through a pad of celite and the solvent evaporated.
The crude product was subjected to chromatography (SiO 2 , 1:9 EtOAc:Hexanes eluent) to give 0.990 g (73% yield) of 5 as an orange oil. 
Formation of Mixed Azide Terminated SAMs on Gold.
Method adapted from previously published source. [3] Freshly cleaved Au substrates were submerged in piranha solution ( 
PDMS Stamp Preparation. [4]
A 10:1 (wt:wt) mixture of PDMS-Sylgard Silicone Elastomer 184 and Sylgard Curing Agent 184 (Dow Corning Corp. Midland, MI) was poured over a fluorocoated flat or patterned silicon wafer (SAM of (tridecafluoro-1,1,2,2-tetrahydrooctyl)-1-trichlorosilane, Gelest) in a Petri dish. The mixture was left at ambient temperature for 1 h before being placed in an oven at 60 °C for 16 h, after which the cured PDMS was slowly pulled away from the surface and cut into ~1 cm 2 squares to be used as elastomeric stamps. Stamps to be used for Reagent-Stamping were then oxidized in UV/ozone plasma (50 W, 10 seconds) and stored in water until just before use.
Metal-Coated PDMS Stamp Preparation. PDMS elastomer stamps were suspended in a cryogenically pumped deposition chamber and electron-beam evaporation of a titanium adhesion layer (10 nm, deposition rate of 1 Å/s) followed by Cu or Pt (50 nm, deposition rate of 1 Å/s) was carried out. They were then cut into ~1 cm 2 squares to be used as elastomeric stamps either immediately after preparation or allowed to oxidize for at least 24 hours in air prior to use.
StampCat on Gold. Ink solution (molecular alkyne, 5 mM in MeCN) was applied to the metallic side of a metal-coated PDMS stamp and the solvent allowed to evaporate, after which it was blown dry in a stream of N 2 . The inked stamp was then brought into contact with the azide terminated SAM on gold substrate for 2 h with a load of 40 g to ensure conformal contact, after which the stamp was peeled away from the surface. The surface was then washed extensively with MeCN and EtOH, and then dried in a stream of N 2 .
StampCat on Glass. Ink solution (7, 1 mM in EtOH) was applied to the metallic side of a Cucoated PDMS stamp and the solvent allowed to evaporate, after which it was blown dry in a stream of N 2 . The inked stamp was then brought into contact with the azide terminated SAM on glass substrate for 1 min with a load of 40 g to ensure conformal contact, after which the stamp was peeled away from the surface. The surface was then washed extensively with EtOH and dried in a stream of N 2 .
Reagent-Stamping on Gold. To a freshly oxidized PDMS stamp was applied ink solution (molecular alkyne, 5 mM in MeCN) to cover the stamp surface followed by Cu(OAc) 2 (1 drop, 1 mM in EtOH) and ascorbic acid (1 drop, 1 mM in EtOH). The solutions were allowed to mix on the surface of the stamp for 1 min, blown dry in a stream of N 2 , and brought into contact with the azide terminated SAM on gold substrate for 1 h with a load of 40 g to ensure conformal contact, after which the stamp was peeled away from the surface. The surface was then washed extensively with MeCN and EtOH, and then dried in a stream of N 2 .
Solution-Surface Functionalization on Gold.
Method adapted from reported [1] procedure. 
X-Ray Photoelectron Spectroscopy.
X-Ray photoelectron spectroscopy (XPS) measurements were performed in an ultra high vacuum chamber of an M-probe surface spectrometer that has been described elsewhere. [5] All measurements were taken on the center of the sample at room temperature. Monochromatic Al K α X-rays (1486. Contact angle measurements obtained from surfaces functionalized with ferrocenyl-alkyne 5 using each of the three methods suggested similar high levels of functionalization (Table S1 ).
Surfaces functionalized with the pentafluorophenolate 6 using the StampCat technique were the most hydrophobic (80°). The contact angles for these functionalized surfaces differed from those for both the hydrophilic gold surfaces (56°) and the azide-containing mixed monolayers (77°), each of which is in agreement with previously recorded [1, 6] - [a] 56.5 +/− 1.5 50% N 3 on Au - spectrophotometer. All imaging was conducted at room temperature in air.
